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Abstract
This research examines the phonetic features in dialogues between native English speakers 
and Japanese learners of English. The essential features needed to promote good skills of 
pronouncing English vowels and intonations are selected. These features in dialogues and oral 
readings of word lists are analyzed. Results show a clear difference in vowel space between 
native English speakers and Japanese learners of English. The pitch range of intonational 
phrases by Japanese learners shows a similarity to those by English speakers. Finally the 
importance of focusing on analyzing English vowel and pitch is described in detail. 
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1. Introduction
Linguistic experiments conducted in the style of casual speech are rare as is pointed out in 
Oguma (2008, 35). Contrary to phonetic experiments conducted in laboratories with a clear 
language unit, such as a single segment, syllable, word, phrase, sentence or passage, which 
are supposed to present an expected tendency in a controlled context, those in the casual 
speech produce a variety of utterances that are not perfectly controllable from the viewpoint 
of language experiments. As is defined in Levelt (1993, 368), casual speech is a register, a 
variety of the language, which may have characteristic syntactic, lexical, and phonological 
properties. Utterances cover not only a sentence but also a single phrase or word (Sharpe, 
2009, 150):
Utterances are not like sentences. Whereas sentences are grammatically complete and 
are considered to embody one complete thought, utterances can be phrases (‘Another 
cuppa?’ ‘Me, too.’ ‘Heads or tails?’), interjections (‘Eh?’), and so on. They are grammatically 
incomplete, but still communicate in a situation. 
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The necessity of analyses for the different types of speech including the casual speech in 
detail is pointed out by Bybee (2001, 85):
…, for the task of predicting and explaining casual speech processes, sound change, and 
phonological processes, there are likely to be cases where a finer level of analysis is 
necessary.
 
It is assumed that speaking contexts have an affect on learners’ pronunciation. Even if the 
learners pronounced some stimuli such as a list of a single segment or syllable, and listed 
words just like native speakers, it is probable that they would not produce them with a 
native-like pronunciation when they utter them in casual speech contexts.  
   Vowel quality plays an important role for the production of clearly audible speech. Among 
phonetic features that make speech clear, vowels play an essential part as they sound clear 
when they are produced with a relatively open vocal tract. As for variations of sounds, they 
vary more than consonants. In addition to this, there are some phonetic and phonological 
issues that have an important role for both native speakers and learners to sound clear 
enough to be understood by listeners and to make it lively enough to attract listeners’ 
attention. As is pointed out by Wells (2006, 6), these phonetic issues are called three Ts; 
tonality, tonicity and tone. Tonality is how to break the material up into chunks, and tonicity 
is what is to be accented and tone is which sequence of pitch level is to be used. 
   Tonality is the first matter a speaker has to decide. It is the division of the spoken material 
into chunks (Wells, ibid., 6). The basis for the decision of these chunks is the linguistic or 
pragmatic meaning that these chunks hold. There may be multiple possibilities for the same 
sentence or utterance to be divided up into several chunks. These chunks are usually 
bounded by pauses and marked by different types of intonation. Tonicity is highlighting or 
focusing on some part of the utterances by accenting them with a particular amount of 
intensity and pitch prominence. There are several stages for a speaker to put the tonicity on 
his/her utterances. Wells (ibid.,  6) lists them and sees accents as hooks on which the 
intonation pattern is hung:
Speakers use intonation to highlight some words as important for the meaning they wish 
to convey. These are the words on which the speaker focuses the hearer’s attention. To 
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highlight an important word we accent it. More precisely, we accent its stressed syllable 
(or one or both of its stressed syllables, it has more than one). That is to say, we add 
pitch prominence (= a change in pitch, or the beginning of a pitch movement) to the 
rhythmic prominence that a stressed syllable bears. The accents that result are also the 
hooks on which the intonation pattern is hung.
Once the tonicity is decided, speakers then are able to choose between several possible tones, 
such as, fall, rise, or fall-rise. Thus, tone is a kind of pitch movement that  speakers choose to 
associate it with the tonicity. 
　On the basis of these phonetic features, an experiment has been conducted to analyze 
vowels and intonations in dialogue between native English speakers and Japanese learners of 
English. Similarities and differences in these phonetic features measured by formant values 
are presented. F1 and F2 are measured to find similarities and differences in vowel qualities. 
Pauses of more than 200 milliseconds are used to decide boundaries of utterances 
(Butterworth, 1980; elicited from Tomita, 1993, 83). Words which receive a nucleus accent are 
counted to measure the length of intonational phrases (Ladd, 1996, 242). The highest and the 
lowest values of F0 in the last part of the intonational phrases are measured to decide pitch 
ranges in these intonational phrases.
2. Research design
The purpose of this research is to clarify similarities and differences in phonetic features 
produced by native English speakers or Japanese learners of English. Vowel qualities, length 
of intonational phrases and pitch ranges in dialogue and oral readings are analyzed.   
2.1 Method
Dialogue between native English speakers and Japanese learners of English and oral readings 
of listed words were recorded in a laboratory. Phonetic analyses were conducted on these 
recorded dialogues and oral readings. 
2.1.1 Subjects
The selection and interviewing of informants was conducted in Yamagata prefecture located 
in the northern part of Japan. One female native speaker of American English (henceforth 
Phonetic Features in Spontaneity
― 67 ―
FE), one male native speaker of American English (henceforth ME), two female Japanese 
students who majored in English (henceforth FJ1 and FJ2) took part in this experiment. FE 
was 23, ME was 21, FJ1 was 21 and FJ2 was 20 years old.
2.1.2 Materials
Dialogue between intimate friends of FE and FJ1, or ME and FJ2 were used. For the oral 
readings, six words that began with the b  sound and ended with the d  sound interspersed 
with vowels, /i/ /ɪ/ /æ/ /ɑ/ /ʊ/ /u/, were given to the subjects to read aloud. 
2.1.3 Procedure
Recordings were conducted in a sound-attenuated room using two unidirectional right and left 
stereo cardio microphones. Signals were recorded into two separate digital files on a recorder 
(marantz solid state recorder PMD660). This made it easier to transcribe each speaker’s 
utterances later. In addition, the timing of these two files was exact. This accuracy made it 
easier to place speech overlaps later on in the analysis. 
　Speakers were presented with printed instructions. After they read it and perused all the 
materials, they were asked to talk as they usually did. Later they were asked to read a list of 
six words. Each word is read ten times. Casual speech from three to seven minutes was then 
recorded. 
2.2 Analyses
Files recorded on digital media (San Disk Extreme IV compact Flash UDMA) were analyzed 
by a personal computer (Panasonic CF-W7CWU1JC). Six vowels, /i/ /ɪ/ /æ/ /ɑ/ /ʊ/ /u/, 
were selected for measurements. Words containing the target vowels were extracted from 
the utterances. Vowel analyses measured using Praat were conducted while focusing on 
formant, which were concentrations of acoustic energy and the most dominant frequencies 
combined to produce the distinctive vowel qualities. Formant 1 (F1), a reflection of the height 
of the tongue, and formant 2 (F2), a reflection of the location of the tongue that was the 
highest in production of a vowel, were measured in Hertz. The same procedure was applied 
to analyze listed words which were orally read. In addition to F1 and F2 of vowels, the length 
of pauses in milliseconds and pitch change in Hz were measured for dialogue between each 
subject.
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2.3 Results
Utterances produced by FE, ME, FJ1 and FJ2 were analyzed with phonetic norms. F1 and F2 of 
the target words in dialogue and oral readings were measured. For each dialogue, 440,424 
milliseconds’ speech between FE and FJ1, and 216,737 milliseconds’ speech between ME and FJ2 
were used. For the oral readings, 240 items (6 items × 10 times × 4 subjects) were used. The 
number of pauses that were located before utterances and the number of nucleus accents in them 
were counted. The ranges of pitch in the intonational phrases were calculated.   
2.3.1 Vowels
F1 and F2 of six vowels, /i/ /ɪ/ /æ/ /ɑ/ /ʊ/ /u/, of dialogue between FE and FJ1, and ME 
and FJ2 were measured. The results are shown in Table 1 - 4. 
Table 1  Mean value of F1 and F2 in casual speech produced by FE
Table 2  Mean value of F1 and F2 in casual speech produced by ME
Table 3  Mean value of F1 and F2 in casual speech produced by FJ1
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
mean, etc. 
is, etc.
actually, etc.
not, etc.
look, etc.
you, etc.
10
10
10
10
10
10
414
403
846
722
423
372
2306
2287
1771
1393
1226
2061
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
see, etc. 
different, etc.
travel, etc.
baseball, etc.
about, etc.
shoes, etc.
10
10
10
10
10
10
298
357
709
837
394
292
2566
2290
2249
3272
2071
2235
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
prefecture, etc.
interesting, etc.
family, etc.
are, etc.
wow, etc.
you, etc.
10
10
10
10
10
10
432
459
508
452
685
436
2024
2313
1350
1488
1525
2524
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Table 4  Mean value of F1 and F2 in casual speech produced by FJ2
　A vowel space produced by FE and ME with marked dots that spread between two axes 
are presented in Figure 1 and 2.
Figure 1  Vowel space by FE using casual speech 
Figure 2  Vowel space by ME using casual speech
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Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
please, etc.
history, etc.
basket, etc.
ball, etc.
don’t, etc.
movie, etc.
10
10
10
10
10
10
285
281
321
540
374
355
3229
3240
3341
3220
2728
2639
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The locations of the six vowels in the vowel space were decided by the height of the tongue 
and the location of the highest part of the tongue. The vowel locations produced by the native 
English speakers were well dispersed. 
　Vowel spaces produced by FJ1 and FJ2 with marked dots that spread between two axes 
are presented in Figure 3 and 4.
Figure 3  Vowel space by FJ1 using casual speech
Figure 4  Vowel space by FJ2 using casual speech
Six vowels were dispersed but the tongue height for /i/ and /ɪ/ or /ʊ/ and /ɑ/ and the 
location of the highest part of the tongue for /u/ and /ɑ/ produced by FJ1 was reversed. The 
tongue height for /i/ and /ɪ/ produced by FJ2 overlapped and the location of the highest part 
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of the tongue for /i/ and /ɪ/ also overlapped.
　To compare these vowel qualities to the ones in oral readings, the F1 and F2 of six vowels, 
/i/ /ɪ/ /æ/ /ɑ/ /ʊ/ /u/, in oral reading of listed words were also measured. The results are 
shown in Table 5 - 8. 
Table 5  Mean values of F1 and F2 in listed words read by FE
Table 6  Mean value of F1 and F2 in listed words read by ME
Table 7  Mean value of F1 and F2 in listed words read by FJ1
Table 8  Mean value of F1 and F2 in listed words read by FJ2
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
bead
bid
bad
bod
Buddha
booed
10
10
10
10
10
10
281
579
935
921
619
491
2672
2249
1776
3213
1775
2643
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
bead
bid
bad
bod
Buddha
booed
10
10
10
10
10
10
141
296
812
914
339
342
2725
2400
2008
2735
2234
2298
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
bead
bid
bad
bod
Buddha
booed
10
10
10
10
10
10
309
341
818
950
460
418
3298
3211
2399
2365
2423
2479
Vowel Word n F1 F2
/i/
/ɪ/
/æ/
/ɑ/
/ʊ/
/u/
bead
bid
bad
bod
Buddha
booed
10
10
10
10
10
10
403
415
908
716
453
478
2821
2858
1829
3636
2074
2060
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A vowel space produced by FE, ME, FJ1 and FJ2 is presented in Figure 5 - 8.
Figure 5  Vowel space by FE in an oral reading of listed words
Figure 6  Vowel space by ME in an oral reading of listed words
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Figure 7  Vowel space by FJ1 in an oral reading of listed words
 Figure 8  Vowel space by FJ2 in an oral reading of listed words 
Two vowels, /i/ and /ɪ/ produced by FE and ME were clearly separated but those produced 
by FJ1 and FJ2 overlapped. Two vowels, /ʊ/ and /u/ produced by FJ1 and FJ2 also 
overlapped. They were separated by FE but not by ME.
　A one-way ANOVA with three independent samples, with an F1 and three female 
speakers, with an F2 and three female speakers, was performed to examine the speaker 
effect. For /i/, the F1 values showed a significant difference, F (2, 27) = 6.39, p<.01, and the F2 
values also showed a significant difference, F (2, 27) = 8.22, p<.01. For /ɪ/, the F1 values were 
significantly different, F (2, 27) = 86.09, p<.01 and the F2 values were also significantly 
different, F (2, 27) = 55.95, p<.01. For /æ/, the F1 values showed a significant difference, F (2, 
27) = 21.52, p<.01 but the F2 values did not show a significant difference, F (2, 27) = 0.32. For 
0
500
1000
1500
2000
2500
3000
3500
0 200 400 600 800 1000
F1
F2
i
I
ae
a
u
U
0
500
1000
1500
2000
2500
3000
3500
0 200 400 600 800 1000
F1
F2
i
I
ae
a
u
u
山形大学紀要（人文科学）第17巻第４号
― 74 ―
/ɑ/, the F1 values were significantly different, F (2, 27) = 70.43, p<0.01, and the F2 values 
were also significantly different, F (2, 27) = 34.73, p<0.01. For /ʊ/, the F1 values showed a 
significant difference, F (2, 27) = 12.27, p<0.01, and the F2 values were also significantly 
different, F (2, 27) = 3.23, p<0.05. For /u/, the F1 values showed a significant difference, F (2, 
27) = 4.85, p<0.05, but the F2 values were not significantly different, F (2, 27) = 2.85.
2.3.2 Intonations
Pauses were measured and those of more than 200 milliseconds between utterances in each 
dialogue were counted. Syllables in words which received a nucleus accent were decided and 
the number of these words was counted. 
　An example of utterances by FE in speech with FJ1 are presented, in which ＼ means the 
following word is pronounced with a falling tone, ／ means the following word is pronounced 
with a rising tone. The symbol -111- means there is a pause with the duration of 111 
milliseconds and an underline means a nucleus accent is put in that location. Names and other 
words that identify the speaker are hidden by substituting three hyphens.
01  ＼　OK, so, um, ＼ actually, --- your first name is ＼ --- .
02  ／ Right?  -459-
03   ／ --- , ＼ OK.
04  ＼ Yeah.
05  ＼ So.  -290-
06  I --- , but  -360-  if you look it up in English and Japanese ＼ dictionary, like…
07  --- means ＼ destiny in ／ English,  not ＼ actually like uh a ＼ name in English is ＼ 
destiny so  -215-
08  that’s ＼ cool that you have your, like, yeah,  -707-
09  ＼ My, um, ＼ my name is ＼ --- and it means like a hard ／ worker,  -563-
10  like a  -746-
11  ＼ Yeah, ＼ yeah, but I don’t ＼ know, but, like, it has ＼ like a,  -459-
12  a ＼ Japanese name, because, like my ＼ last name, it’s ／ ---.
Examples of utterances by FJ1 in speech with FE are presented below.
01  Yes. … Wow …Hard ／ worker? …
Phonetic Features in Spontaneity
― 75 ―
02  My family name is ＼ --- .
03  ／ I don’t know.  -240-
04  uh,  -262-
05  Are you …
06  ／ aha. …
07  Aha, Heee, wow. …
08  Oh, ＼ wow  -852-
09  My name  -895-
10   ＼ --- . It’s  -393-
11  --- . Just five  -432-
12  words. Uh, yah. Very short. ＼ So it’s very interesting home. Aha. …
13   Ah, ／ I’m from ＼ --- . Do you know --- ／ city?
The number of words, pauses, nucleus accents in the dialogue between FE and FJ1, and ME 
and FJ2 were counted. As shown in Table 9, the length of utterances measured by the 
number of words surrounded by pauses was much longer for FE than for FJ1 and FJ2. The 
length of intonational phrases marked by a nucleus accent for these speakers was similar. 
Table 9  Mean length of utterances and intonation phrases [word].
The range of falling intonations was measured by the highest and the lowest values of F0, 
that was the rate at which the speech pressure wave form repeats. This was connected with 
the pitch we perceived. An example of a falling contour produced by FE is presented in 
Picture 1 represented by the slim black lines:
 
FE ME FJ1 FJ2
Length of utterances surrounded by pauses
Length of phrases surrounded by accents
8.8
3.3
4.1
3.7
4.8
3.4
3.0
3.7
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　　  O    K     s   o  um  a c t  u   a l l  y  
Picture 1  Wave form and F0 of ‘OK, so, um, actually’
‘OK, so, um, actually,’ was uttered by putting a very steep fall in pitch on ‘OK’ and ‘actually’. 
An example of a falling contour produced by FJ1 is presented in Picture 2:
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　　Do you　know　-　 -　 -   c  i  t  y  
Picture 2  Wave form and F0 of ‘Do you know --- city?’
‘Do you know --- city?’ was uttered by putting a very narrow rise in pitch on ‘city’. All the 
highest and the lowest F0 values in the intonational phrases of the speech were measured. 
The average pitch range produced by FE, ME, FJ1 and FJ2 is shown in Table 10. 
Table 10  Mean pitch range of intonational phrases [Hz/sec]
The range between the highest and the lowest F0 values divided by the duration of the same 
part of the utterance was 255 Hz/sec for FE, 200 Hz/sec for ME, 205 Hz/sec for FJ, and 366 
Subject Word n Beginning pitch[Hz]
End pitch
[Hz]
Duration
[msec]
Pitch range
[Hz/sec]
FE
ME
FJ1
FJ2
OK, etc.
history, etc.
worker, etc.
city, etc.
10
10
10
10
313
132
269
216
226
99
232
157
465
165
321
161
255
200
205
366
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Hz/sec for FJ2. The utterances made by FJ2 showed the steepest intonation contour among 
four speakers followed by FE, and then ME and FJ1. 
3. Discussion
In this study, the vowels and the intonations are analyzed as they are supposed to be 
essential factors in promoting skills useful for English pronunciation. Formant values are used 
to conduct detailed measurements of these phonetic features in dialogues and oral readings. 
Results show a clear difference in vowel space between native English speakers and Japanese 
learners of English. The pitch range of intonational phrases by Japanese learners shows a 
similarity to those by English speakers. 
3.1 Phonetic features in oral readings and casual speech
The aim of this study is to take the first step in attaining the goal in which phonetic research 
establishes a basis for proposing language learning strategies for improving English 
pronunciation. The analyses of six vowels in oral readings of listed words present the 
tendency in which the Japanese learners of English do not separate two vowels, /i/ and /ɪ/ 
clearly. It is also observed that two vowels, /ʊ/ and /u/ are not clearly differentiated. In the 
dialogue, the height of the tongues for /i/ and /ɪ/ or /ʊ/ and /u/ are reversed for one of the 
Japanese learners of English. The location of the highest part of the tongue for /i/ and /ʊ/ or 
/ʊ/ and /u/ are reversed for the other Japanese learner of English.  
　Analyses of the length of the utterances surrounded by pauses show that one of the native 
speakers of English produces longer utterances than the Japanese learners of English. The 
other native speaker, however, produces utterances of similar length as the Japanese learners. 
This might be because he is trying hard to be understood by the Japanese learner of English. 
Analyses of intonational phrases marked by nucleus accents show that the lengths produced 
by all speakers are similar. 
　Analyses of falling intonations in casual speech show that one of the Japanese learners of 
English uses intonations which hold a shallower curve than the ones by the native speakers 
of English. The other Japanese learner uses the intonations with a steeper curve than those 
produced by the native English speakers. To observe vowels and intonations produced by 
Japanese learners of English in detail, recordings of a large scale are necessary.
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3.2 Further research
Language learning strategies that promote the improvement of communicative skills are 
rampant. To be able to communicate fluently with native speakers of English, hearing 
naturally spoken real world English on a daily basis must partly be done, but this may not 
work without a careful analytical listening phase. This approach also may not work without 
paying special attention to English sounds that change in various contexts. This could be 
attained not only by listening to various types of passages but also by trying various ways to 
produce native-like sounds as they are heard and understood by native speakers. 
　There are, of course, arguments that claim language learners do not need to speak just like 
native speakers. Among many languages in the world, English may be the only language that 
is considered to be a world language. Native-like fluency is not a necessity as the world 
language is just a tool for communication between speakers, such as between native speakers 
and non-native speakers and even between non-native speakers as well (Ueda, 2011, 29). 
There is a proposed guideline for non-native speakers who learn English as a lingua franca on 
this basis (Shimizu, 2011, 58). 
　The pronunciation of Japanese learners of English, including university students and 
professional workers, is not generally thought to be solely responsible for communication. It 
is, then, easy to understand the opinion which claims that a world English may open an era in 
which there are several types of variables of English, by which people can not communicate 
or understand each other any more (Bragg, 1988, 293). As Shimizu (2011, ibid .., 59) says, in the 
case of communication among non-native speakers, the utterance that is the most difficult to 
understand is the one that is spoken by speakers where native languages are unrelated to 
each other.     
　In Japan, there has been criticism concerning the teaching of English pronunciation in some 
junior high schools and high schools (Teshima, 2011, 32). To introduce English words or 
phrases with new sounds and to lead learners to be familiar with them in a set period of time, 
learning sounds and their systems in natural contexts is necessary. To attain that goal, it is 
an essential step to observe learners and their utterances from every side (Yamada, 1986, 7). 
Strategies that are constructed on the basis of a thorough analysis of learners’ sound are 
needed (Bradlow, 2008, 288). Dantsuji (2009, 27) presents pronunciation learning systems and 
states that it shows effective results especially for learners of Chinese. It could be said that 
some languages are taught efficiently with making use of learning systems because of some 
phonetic features that they have. These phonetic features may fit for teaching with the help 
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of some kinds of language learning systems. Others, however, may be better taught by 
teachers. To find a more successful way for teaching English pronunciation, the basic analyses 
of phonetic features should be considered as essential parts.    
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即興対話に見られる音声の特徴
冨　田　かおる
（英語音声学）
　英語母語話者と日本人英語学習者による即興での対話を音声学的観点から分析し、それぞ
れの特徴を抽出した。発話の特徴のうち、特に母音とイントネーションは、対話を聞きやす
く、わかりやすいものとするための要点となり得ることから、この２つの音声特徴に焦点を
あてた。分析対象は英語母語話者と日本人英語学習者の友達同士の会話と単語リスト読みと
した。音響音声分析の結果、即興対話と単語リスト読みの母音について、英語母語話者と日
本人英語学習者の間に大きな違いが観察された。即興対話のイントネーションについての違
いは観察されなかった。口の開きや舌の位置によって特徴付けられる母音特質は、英語母語
話者と日本人英語学習者共に、即興対話の場合と、単語リスト読みの場合で異なったものと
なるが、日本人英語学習者はさらに、単語リスト読みで、２つの異なった母音の口の開きや
舌の位置が重なるなど、母音の識別ができない場合があった。また、即興対話では２つの異
なった母音の口の開きや舌の位置が逆さまになるという間違いが観察された。即興対話にお
ける音声特徴の分析を通して、また、時には学習者自身が自分の発話を分析することによっ
て、音声識別能力を向上させ、より良い発音を身につけることが必要である。
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